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3 <110> APPLICANT: Medlmmune Vaccines, Inc. 

4 Kemble, George W 

5 Duke, Gregory M 

6 Spaete, Richard R , 
8 <120> TITLE OF INVENTION: Attenuation of Cytomegalovirus Virulence 

10 <130> FILE REFERENCE: 26-004000US 

12 <140> CURRENT APPLICATION NUMBER: US 09/724,935 

13 <141> CURRENT FILING DATE: 2000-11-28 
15 <160> NUMBER OF SEQ ID NOS : 27 
17 <170> SOFTWARE: Patent In version 3.2 

19 <210> SEQ ID NO: 1 

20 <211> LENGTH: 18318 / 

21 <212> TYPE: DNA ^JP^X 9 ^ 

22 <213> ORGANISM: Human cytomegalovirus "T <_J 

25 <220> FEATURE: * 

26 <221> NAME/KEY: misc_f eature 

27 <222> LOCATION: ( 17955) ..( 17955 ) ^ V ' 

28 <223> OTHER INFORMATION: n is a, c, g, or t 

30 <220> FEATURE: MAV 1 A 2004 

31 <221> NAME/KEY: misc_f eature -L ** tuUH 

32 <222> LOCATION: (18105) . . (18105) 

33 <223> OTHER INFORMATION: n is a, c, g, or t , (j /; fl r *£(ji -w i ; 

35 <220> FEATURE: 

36 <221> NAME /KEY : misc_f eature 

37 <222> LOCATION: (18154) . . (18154) 

38 <223> OTHER INFORMATION: n is a, c, g, or t 

40 <22 0> FEATURE: 

41 <221> NAME /KEY : misc_feature 

42 <222> LOCATION: (18160) . . (18160) 

43 <223> OTHER INFORMATION: n is a, c, g, or t 

45 <400> SEQUENCE: 1 

46 cgctgtaggg ataaatagtg cgatggcgtt tgtgggagaa cgcagtagcg atgggttgcg 
48 acgtgcacga tccttcgtgg caatgccaat- ggggcgttcc cacgattatc gtggcctgga 
50 taacatgcgc ggctttagga atttggtgtt tggcgggatc gtcggcggat gtctcttcgg 
52 gacccggcat cgcagccgta gtcggctgtt ctgttttcat gattttcctc tgcgcgtatc 
54 tcatccgtta ccgggaattc ttcaaagact ccgtaatcga cctccttacc tgccgatggg 
56 ttcgctactg cagctgcagc tgtaagtgca gctgcaaatg catctcgggc ccctgtagcc 
58 gctgctgttc agcgtgttac aaggagacga tgatttacga catggtccaa tacggtcatc 
60 gacggcgtcc cggacacggc gacgatcccg acagggtgat ctgcgagata gtcgagagtc 
62 ccccggtttc ggcgccgacg gtgtccgtcc ccccgccgtc ggaggagtcc caccagcccg 
64 tcatcccacc gcagccgcca gcaccgacat cggaacccaa accgaagaaa ggtagggcga 
66 aagataaacc gaagggtaga ccgaaagaca aacctccgtg cgaaccgacg gtgagttcac 
68 aaccaccgtc gcagccgacg gcaatgcccg gcggtccgcc cgacgcgcct ccccccgcca 
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S 2SSS SSSS-SS5K 3K= SSg 

HEISiiSHlipiiil isi 

S SEE 5= JS=S « £=S= - 

s s= rss s s « 

r. sssd ™ = ss 

102 aacgccgacg ccacaaaagc jgccgcgg a a ccccgca cgc cgacggagcc 

104 gaatctctcg aaggtgggac tctcgtgtcc ctgtccccg y a fc 

£ 5E S5» 155 H| I 5|5 

lilllliiiliiisiii 

132 aggtgctggc ggggtaacat cacccgcgac tcgtacgacg ccg tgcaagt 2700 

134 agaatggatg gatgcggtgc atgtggcggt ccaagccgcc g"caagcga 9 ^ 

136 aagtggcccg cgggagaacg ccgtatctcc cgctacgtaa 9^"gag 9999 9^ ^ 

138 ccgcgcgagt gctgtacaaa agagagagac tgggacgtag atccggacag 99^99 ^ 

IS SS= S53S ESS ~a £cc .aaa .g^gca JJJO 

- S= SS2 ssg ££» bSs ;s: 

III SSS SKSS 5KSS2 -o 

152 ^ccacgtcgc tagecagaga aacagcgtgc ctccgccgga catggcggtg acggcgccgc 

S W IS =5K US 

158 ategegataa tgtcgctttg -attctctg ctcgatctac ^ J 9 ctc | gtgatg 3480 

160 catccgcacg gaggegagee caagegtate z * c **°**l ^aaaaaqt ccctqgcgat 3540 

. 162 gtggcagcat cggtggcggg agcttgttcg 9-gatggac 9gtgaggagt -ctg^g ^ 

164 caggcggctc ccgggtgtgg agttcaacgg 9tggtaatgg tggegg g ^ 366Q 
166 aaacggtggc cctggcaaac atatatctac tgtaaaccct ctget y 
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168 acacttttca catgagttcg taattttatt gtgtagtgga aatttttacg tcattgggaa 3720 

H accccagaat gaaaglgta? aatgtgcata tcaccggggg ttccctgtca gtacgaatgt 3780 

172 acacaacocg ggttLatta cgataaactt tccggtaaaa cgatgccgat acagcgtgta 3840 

174 ?aacgctg2 fgttacgaca alcgagttgg tatatccatt atatagtaac gaacatgctg 3900 

Si 2£ III III gSac SSS 5SSS "a C c 2» 

™ bs=S 52SS 3S5S SSSS S35S 
=5 25S5 SSSSS K= = SHE 

Js8 actcccccac aggacggctc atttccacct ccgcctcggt gacgtaggct aaaccgaaac 4320 
III ccacgttgaa cSaa^cgg tttcggaagg cctgagacgt cactttcaca atgacgtccg 4380 
19 tatacacgtt catcataaaa caccgtagag gctaaggctt cggtagggag agacctcaac 4440 
194 tqttcctqat gagcacccgt gctctcatct cttcagactt gtcatgaccc ccgctcagac 
lie taacgcglct aclaccgtgc acccgcacga cgcaaaaaac 9 f agcggcg ? tagtgccct 
iga accaaccctc gtcgttttcg gctttatcgt tacgctactt ttctttctct ttatgctcta 
200 cttKggaac aacgacgtg? fccgtaagct gctccgtgcg cttggatcca gcgctgttgc 
02 gaccgcttcg acgcgtggca agacgaggtc atctaccgtc gccatcacg togttcccag 
204 aqcgacgacg agagtcgtac taacagcgtg tcatcgtacg ttcttttatc acccgcgtcc 
206 gltScggt? t?gacaaccc ggcactgaca gaggccgtcg acagcgtgga cgactgggcg 
lot acSScgg ttttctacgc cacgtccgac gaaacggcgg acgccgagcg ccgagactcg 
210 cagcaactlc tcatcgagct tccgccggag ccgctcccgc ccgacgtggt Sjcggccatg 
212 caqaaaqcag tgaaacgcgc tgtacagaac gcactacgac acagccacga ctcttggcag 
214 cScatcagl ccctgt^acg ccagatgaac gttccttctt aaacatccga ggtagcaatg 
6 agacaggtcg cgtaLgccg gcgacgcgag agttcctgcg cggtgctggt «accacgtc 
218 qqccqcqacq gcgacggcga gggggaggca gcaaaaaaga cctgcaaaaa aaccggacgc 
220 fcagftgcgg gcatcSggg cgagaagctg cgtcgcacgg tggtcaccac cacgccggcc 
222 cgaSttS gcggccgaca cacggagcag gagcaggcgg gcatgcgtct ctgtgaaaaa 
224 gggalgaaaa gaatcaLat gtgccgccgg gagtcgctcc gaactctgcc 9tggctgttc 
226 Saqtqctgt tgagctgccc gcgactcctc gaatattctt cctcttcgtt ccccttcgcc 
228 .Sgc?g.ca t?gccgaaaa latgtgggcc gagaattatg agaccacgtc gccggcgccg 
230 gtgttggtcg ccgagggaga gcaagttacc atcccctgca cggtcatgac acactcctgg 
232 cccatqqtct ccattcgcgc acgtttctgt cgttcccacg acggcagcga cgagctcatc 
234 ctggaclccg tcaaaggcca tclgctgatg aacggactcc agtaccgcct gccgtacgcc 
236 ac«ggaat? tctcgcaatt gcatctcggc caaatattct cgcttacttt taacgtatcg 
238 atggacacag ccggcatgta cgaatgcgtg ctacgcaact acagccacgg cctcatcatg 
240 caacgcttcg taa?tctcac gcagctggag acgctcagcc ggcccgacga accttgctgc 
24 acaccggcgl taggtcgcta ctcgctggga gaccagatct ggtcgccgac gccctggcgt 
III ctacgllaL acgactgcgg aacgtaccgc ggctttcaac gcaactactt ctatatcggc 
246 cococcqacq ccgaggattg ctggaaaccc gcatgtccgg acgaggaacc cgaccgctgt 
248 tggacaXga taca|cgttl ccglctcccc ggcgactgct accgttcgca gccacacccg 
5 ccgSttt taccgg?gac gccagcaccg ccggccgaca tagacaccgg Wg*™ 
2 52 tqqqccactc ggggaatcgc ggcgtttttg gggttttgga gtatttttac cgtatgtttc 
III cStgctacc S^ttatct glagtgttgt ggacgctggt gtcccacgcc 999aagggga 
lit cgacgaggcg gtgagggcta tcgacgccta ccgacttacg atagttaccc cggtgttaga 
III alaataaaqa qgtgagaaca cgtataaaat aaaaaaataa tatgttaaaa aatgcagtgt 
III gtgStgfg Stag?gtga tfaaaatatg cggattgaat ^gtggtg 9ttattcgga 
262 tactttgtgt catccgttgg gagcgaacgg tcattatcct atcgttacca cttggaatct 
.264 aaSca?c?a ccaacgtggt ttgcaacgga aacatttccg tgtttgtaaa cggcacccta 
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266 qqtgtgcggt ataacattac ggtaggaatc agttcgtctt tattaatagg acaccttact 
268 SacaaSat tggaatcatg gttcacaccc tgggtccaaa ataaaagtta caacaaacaa 
270 cccctagg^g acactgaaac gctttataat atagatagcg aaaacattca tcgcgtatct 
272 caataStc acacaagatg gataaaatct ctgcaagaga atcacacttg cgacctcaca 
274 aacagtacac ctacctatac atatcaagta aacgtgaaca acacgaatta cctaacacta 
276 acatlctcgg gatggcaaga ccgtctaaat tacaccgtca taaatagtac -actttaac 
278 ctcacagaat cgaacataac cagcattcaa aaatatctca acactacctg catagaaaga 
280 Sccgtaact acaccttgga gtccgtatac accacaactg tgcctcaaaa cat-caaca 

-.^^ hafnrflrarfl atacctccaa atacaataac aattcaaaat 
9R9 t-rtraacaca caacaaccac tatgcacaca &x~<%<~^^^<*<* 

284 acaac'aaa gccatactgt acagacgccg tcttttaacg acacacataa cgtgacgaaa 
286 cacacgttaa acataagcta cgttttatca caaaaaacga ataacacaac atcaccgtgg 
288 a?ata?qcca tacctatggg cgctacagcc acaataggcg ccggtttata tatcgggaaa 
290 caStacgc cggttaagtt c^tatacgag gtatggcgcg gtcagtaaag acgattcgga 
ttcaacacat aSctcccca cgatcctcga acaccttaca gcatatgagc -aaaacaag 
294 aaagtatagc cacaatcaca tttgggcgaa taacatgctg tcatccacta S^tctatta 
296 a?c?aatg?t taacgggagc tgtactgtca ccgttaaaat atccatggga atcaacgggt 
298 caaccaacgt ccatcagctt gtgattgtgc tccatctggg taaccgctgt cagccttggc 
300 gacaggtgta atcacagctg tcacataact cacgaagcct ccaatcacag cagcacacat 
IgSLacg ccattggcgt gtataaaagt tcggaaaact tgacggttgt acggcacgac 
304 aaatcqatgt agtggtatgt ttttccagca gagaccgtgt gcggtctctt aggttcgcta 
306 ?actg?ggct ggaSctggt tacctgtgaa gatggctaac tatcctgttc tgtcctggaa 
°08 aaac?t??gg cgtcgtaggt ggactttgca gtatgcgggt tagtgaagt , atgtcat tta 
310 tttacgttta cgatctcgta ttacaaaccg cggagaggat gataccgttc ggccccatga 
3X2 gttSttta tfcttccggt aggaggcatg aagcctctga taatgctcat ctgctttgct 
314 gtgatattat tgcagcttgg agtgactaaa gtgtgtcagc ataatgaagt ^aactgggc 
316 L?gagtgct gccctccgtg tggttcggga caaagagtta ctaaagtatg ^ggattat 
318 accagtgtaa cgtgtacccc ttgccccaac ggcacgtatg tatcgggact ttacaactgt 
320 accgatfgca cfcLtgtaa cgtcactcag gtcatgattc gtaactgcac "ccaccaat 
322 «taccg?at gcgcacctaa gaaccatacg tacttttcca ctccaggcgt. ccaacatcac 
24 aaacaacgac agcaaaatca taccgcacat ataaccgtca aacaaggaaa -gcggtcgt 
326 catactctag cctggttgtc tctctttatc tttcttgtgg gtatcatact tttaattctc 
328 tatcttatag ccgcctaLg gagtgagaga tgccaacagt gttgctcaat cggcaaaatt 
330 ttctaccgca ccctgtaagc ttcctgttgt tgtttttaca tcacggtacg atgaagtcac 
acagataatt acagatgagc tgttcatatt ttttattatt ttttccaatt cctgcactaa 
334 aaaLgaagc actttacgga accgtgtctg agtatctgtg 999aatttag ^actttttg 
336 ccgacgtcag gaaaaataag tgtcgcctac ataagagccc ggtgctatcg tgctgtcact 
338 ct?tcttgtt gccttcgatg tacggcgtcc tggctcatta ctactccttc atcagtagcc 
40 ccagcguK ggttaa?tt? aagcatcata acgccgtgca gctgttatgt 9cacggaccc 
342 aaqacqcact gccggatggg aacgtttaac ccatcatgcg tcgtatcacg cgaactacgg 8940 
344 ggcatlcgcc gtgSga^g ctacatcgca aagaaagtcc ctagtgttac atcgatacag 9000 
346 SccgSca gccgtggccc tgcagctcat gcctgttgag atcgtccgca agctagatca 9060 
lit qfcqgactgg gtgcggggtg cctggatcgt gtcagagact tttccaacta gcgaccccaa 
50 aggag'tS agcgacgltg actcctcgat gggtggaagt gatgattgat 9atgagaacc 
352 tglcaagaX gacgagagag aaatttagag ctgtcattgt agaattagtc tagattcctg 
354 aLataaaca gtatcgattt tgaaacctaa ttgacgtgtg ategattttt aaacctctgt 
356 gttgtgtgat tgattggtat gtggggggat ccgatttcaa aggggggtac "atcgggaa 
358 ?tgatgtgtc atggacgcag ttttgagcga ttttccggga ataccggata "acgaatt.a 
360 ctggtagtga cgtagataat aaaattataa tgcgattaat ttttggtgcg ttgattattt 
62 ttSgcaL tgtg?«tcat tatgaggtga atggaacaga attacgctgc agatgtcttc 
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364 atagaaaatg gccgcctaat aaaattatat tgggtaatta ttggcttcat cgcgatccca 
366 gagggcccgg atgcgataaa aatgaacatt tattgtatcc agacggaagg aaaccgcctg 
368 gacctggagt atgtttatcg cccgatcacc tcttctcaaa atggttagac aaacacaacg 
370 ataataggtg gtataatgtt aacataacga aatcaccagg accgagacga ataaatataa 
372 ccttgatagg tgttagagga taatatttaa tgtatgtttt caaacagaca agttcgttaa 
374 aacaaaatat tacagtatgt gtttaatatg gtgctaacat ggttgcacca tccggtttca 
376 aactcgcata tcaatctgtt atcggtacga cacctgtcat taatcgcata tatgttactt 
378 accatatgtc ccctagccgt ccatgtttta gaactagaag attacgacag gcgctgccgt 
380 tgcaacaacc aaattctgtt gaataccctg ccggtcggaa ccgaattgct taagccaatc 
382 gcagcgagcg aaagctgcaa tcgtcaggaa gtgctggcta ttttaaagga caagggaacc 
384 aagtgtctca atcctaacgc gcaagccgtg cgtcgtcaca tcaaccggct attttttcgg 
386 ttaatcttag acgaggaaca acgcatttac gacgtagtgt ctaccaatat tgagttcggt 
388 gcctggccag tccctacggc ctacaaagcc tttctttgga aatacgccaa gagactgaac 
390 taccaccact tcagactgcg ctggtgatca tgtccctatt ttaccgtgcg gtagctctgg 
392 gcacgctaag cgctttggtg tggtacagca ctagcatcct cgcagagatt aacgaaaatt 
394 cctgctcctc atcttctgcg gatcacgaag actgcgagga accggacgag atcgttcgcg 
396 aagagcaaga ctatcgggct ctgctggcct tttccctagt gatttgcggt acgctcctcg 
398 tcacttgtgt gatctgagac gtcatgctgg tagcgtttat gagtcgggcg gtggccgaca 
400 cgccgcattt cctaacccgc gcagcatgtt gcgcttgctg ttcacgctcg tcctgctggc 
402 cctccacggg cagtctgtcg gcgctagccg cgactatgtg catgttcggc tactgagcta 
404 ccgaggcgac cccctggtct tcaagcacac tttctcgggt gtgcgtcgac ccttcaccga 
406 gctaggctgg gctgcgtgtc gcgactggga. cagtatgcat tgcacaccct tctggtctac 
408 cgatctggag cagatgaccg actcggtgcg gcgttacagc acggtgagcc ccggcaagga 
410 agtgacgctt cagcttcacg ggaaccaaac cgtacagccg tcgtttctaa gctttacgtg 
412 ccgcctgcag ctagaacccg tggtggaaaa tgttggcctc tacgtggcct acgtggtcaa 
414 cgacggcgaa cgcccacaac agttttttac accgcaggta gacgtggtac gctttgctct 
416 atatctagaa acactctccc ggatcgtgga accgttagaa tcaggtcgcc tggcagtgga 
418 atttgatacg cctgacctag ctctggcgcc cgatttagta agcagcctct tcgtggccgg 
420 acacggcgag accgactttt acatgaactg gacgctgcgt cgcagtcaga cccactacct 
422 ggaggagatg gccttacagg tggagattct aaaaccccgc ggcgtacgtc accgcgctat 
424 tatccaccat ccgaagctac agccgggcgt tggcctgtgg atagatttct gcgtgtaccg 
426 ctacaacgcg cgcctgaccc gcggctacgt acgatacacc ctgtcaccga aagcgcgctt 
428 gcccgcaaaa gcagagggtt ggctggtgtc actagacaga ttcatcgtgc agtacctcaa 
430 cacattgctg attacaatga tggcggcgat atgggctcgc gttttgataa cctacctggt 
432 gtcgcggcgt cggtagaggc ttgcggaaac cacgtcctcg tcacacgtcg ttcgcggaca 
434 tagcaagaaa tccacgtcgc cacatctcga gaatgccggc cttgcggggt ccccttcgcg 
436 caacattcct ggccctggtc gcgttcgggt tgctgcttca gatagacctc agcgacgcta 
438 cgaatgtgac cagcagcaca aaagtcccta ctagcaccag caacagaaat aacgtcgaca 
440 acgccacgag tagcggaccc acaaccggga tcaacatgac caccacccac gagtcttccg 
442 ttcacaacgt gcgcaataac gagatcatga aagtgctggc tatcctcttc tacatcgtga 
444 caggcacctc cattttcagc ttcatagcgg tactgatcgc ggtagtttac tcctcgtgtt 
446 gcaagcaccc gggccgcttt cgtttcgccg acgaagaggc cgtcaacctg ttggacgaca 
448 cggacgacag tggcggcagc agcccgtttg gcagcggttc ccgacgaggt tctcagatcc 
450 ccgccggatt ttgttcctcg agcccttatc agcggttgga aactcgggac tgggacgagg 
452 aqgaggaggc gtccgcggcc cgcgagcgca tgaaacatga tcctgagaac gtcatctatt 
454 tcagaaagga tggca.acttg gacacgtcgt tcgtgaatcc caattatggg agaggctcgc 
456 ctttgaccat cgaatctcac ctctcggaca atgaggagga ccccatcagg tactacgttt 
458 cggtgtacga tgaactgacc gcctcggaaa tggaagaacc ttcgaacagc accagctggc 
460 agattcccaa actaatgaaa gttgccatgc aacccgtctc gctcagagat cccgagtacg 
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Seq#:l; N Pos. 17955,18105,18154,18160 
Seq#:27; Xaa POS . 47,49,115 
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Input Set : A:\26-004000US.ST25: txt 
Output Set: N:\CRF4\05062004\l724935.raw 

L:644 M:341 W: (46) "n" or "Xaa" used, for SEQ ID«:1 after pos.:17940 
M:341 Repeated in SeqNo=l 

L:2025 M:341 W: (46) "n" or "Xaa" used, for SEQ ID#:27 after pos.:32 
M:341 Repeated in SeqNo=27 
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